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Abstract 13 
A circumferential ring in the hoof horn of foals occurs at birth and grows down to the distal 14 
border as the fetal hoof is replaced. Horn growth and complete hoof capsule renewal have not 15 
been measured in Thoroughbred foals but the determination of time of hoof renewal may 16 
allow accurate predictions of healing time to be made in cases of hoof lesions. The objective 17 
of this study was to measure the time taken for the fetal hoof of newborn foals to grow to the 18 
distal border and be replaced by hoof grown since birth. The age of the foal in days on the 19 
day that routine hoof trimming removed the hoof ring of the front hooves was recorded. The 20 
mean age at which the fetal hoof was removed was 145 ± 15 days (95% CI, 141.8–147.2), 21 
range 120–165 days. Thoroughbred foals replaced the fetal hoof in approximately half the 22 
time taken for mature horses (270–365 days). 23 
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Thoroughbred foals stand within minutes of birth on hooves developed in utero which are 28 
covered by eponychium, also known as deciduous hoof. This is shed within a few days in a 29 
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healthy foal (Bragulla, 2003). From birth, a growth ring is present in the hoof wall parallel to 30 
the coronary band, and the horn proximal and distal to this line often differs in colour (Ellis, 31 
1998). Smallwood et al. (1989) noted that in lateromedial radiographs of young foals an 32 
indent in the hoof wall, described in this paper as a ‘foal hoof crease’ (FHC), was seen on all 33 
four hooves, marking the event of foaling (Fig. 1). However, Butler and Hintz (1977) studied 34 
the rate of hoof growth in 14 Shetland pony foals aged 8–11 months and did not mention the 35 
FHC. 36 
 37 
 38 
 39 
Figure 1: A foal, approximately 2 months old, showing the foal hoof crease (arrow), marking 40 
the time of birth. 41 
 42 
Hoof wall renewal in all ages of horses has been poorly reported. Kainer (1987) stated that 43 
the time for the hoof at the toe to grow to the distal border was 270–365 days. Hoof growth 44 
rates in mature horses have been reported without stating hoof wall renewal time (Reilly et al, 45 
1998, Faramarzi et al, 2009). A number of authors have speculated that the hoof wall grows 46 
faster in young horses but only two groups measured hoof growth rates in foals (Butler, 47 
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Hintz, 1977, Smallwood et al, 1989). Neither study investigated the time required from birth 48 
to replace the hoof capsule or wall. 49 
 50 
Horses often suffer partial hoof wall avulsion that may cause lameness and threaten sale 51 
value (Parks, 2008). When there are lesions to the hoof wall it is useful to have an estimation 52 
of renewal time. The objective of the current study was to measure the time taken for the fetal 53 
hoof of newborn foals to grow to the distal border and be replaced by hoof grown since birth. 54 
 55 
Ethical approval was given by the University of Central Lancashire Animal Projects 56 
Committee.  57 
Thoroughbred foals from four stud farms (n = 150) were assessed prior to and after routine 58 
hoof trimming at 3 week intervals. Whether the fetal hoof was visible prior to hoof trimming 59 
or not was noted for each foal. All hooves were trimmed by the same experienced farrier. 60 
Following foot trimming the presence or absence of FHC was determined in both front 61 
hooves. Where the fetal hoof was no longer visible post trim the foal joined the cohort and 62 
the age of the foal was recorded. The data were tabulated (Microsft Excel), analysed 63 
(Minitab) and assessed for normality using the Anderson–Darling test. Only data from foals 64 
with no history of lameness, illness or stable confinement were analysed. 65 
 66 
Forty-five foals fulfilled the study criteria. The mean age at which the fetal hoof was removed 67 
by trimming was 145 ± 15 days (95% confidence interval, 141.8–147.2), range 120–165 days 68 
(Fig. 2.). The Thoroughbred foals renewed their fetal hoof wall at twice the rate estimated in 69 
mature horses (Kainer, 1987). This is not surprising as the foot of a foal is smaller and 70 
therefore there is a shorter distance for the hoof to grow from the site of origin at the coronary 71 
band to the distal border. Additionally, it has been reported that the foal hoof grows faster 72 
than that of mature horses (Butler and Hintz, 1977). 73 
 74 
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Figure 2: Histogram of the age at which the foal hoof crease (FHC) was removed by 76 
trimming. 77 
 78 
The term ‘foal foot’ has been used to describe hoof distal to the FHC (Ellis, 1998). This is a 79 
misnomer as the the hoof distal to the FHC grows in utero and should therefore more 80 
correctly be termed ‘fetal hoof’. The hoof proximal to the FHC, which grows post partum, 81 
should be termed the ‘foal hoof’. The cause of the FHC is not known but may be a 82 
consequence of the foal changing from in utero non weight-bearing to weight-bearing 83 
following birth. Another factor that may cause the FHC is the change in diet of the foal 84 
associated with switching from nutients passed via the placenta to milk supplied by the mare 85 
and other feed such as grass taken orally (Huntingdon and Pollitt, 2005). In mature horses 86 
prominent growth rings have been associated with lameness and sudden changes in dorsal 87 
wall angulation (Dyson et al., 2011). 88 
 89 
Knowing the time for hoof renewal may allow farriers, horse owners and veterinary surgeons 90 
to make an accurate prediction of healing time. In cases of partial hoof wall avulsion in 91 
horses, once the initial lesion has been treated and epithelialisation has begun it is useful to be 92 
able to predict the time that it will take for the new hoof generated from the coronary band to 93 
grow down to the distal border. Submural abscessation often erupts at the coronary band 94 
causing a horizontal crack in the hoof wall. The hoof wall will usually break when this crack 95 
nears the distal border, and again it is useful to be able to calculate when this may occur in 96 
order for preventive strategies to be employed. 97 
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 98 
The limitations of this study resided in the methodology. As the trimming schedule was every 99 
21 days this may mean that the accuracy of the data was ±10.5 days. Further studies of hoof 100 
growth rates in foals and older horses would be beneficial to make similar calculations. 101 
 102 
References 103 
Bragulla, H., 2003. Fetal development of the segment-specific papillary body in the 104 
equine hoof. Journal of Morphology 258, 207–224. 105 
 106 
Butler, K.D., Hintz, H.F., 1977. Effect of level of feed intake and gelatin supplementation 107 
on growth and quality of hoofs of ponies. Journal of Animal Science 44, 257–261. 108 
 109 
Dyson, S.J., Tranquille, C.A., Collins, S.N., Parkin, T.D.H., Murray, R.C., 2011. External 110 
characteristics of the lateral aspect of the hoof differ between non-lame and lame 111 
horses. The Veterinary Journal 190, 364–371. 112 
 113 
Ellis, D.R., 1998. Conditions of the hoof wall in young horses and corrective farriery 114 
with regard to limb deformities. Equine Veterinary Education 10, 155–160. 115 
 116 
Faramarzi, B., Thomason, J.J., Sears, W.C., 2009. Changes in growth of the hoof wall 117 
and hoof morphology in response to regular periods of trotting exercise in 118 
Standardbreds. American Journal of Veterinary Research 70, 1354–1364. 119 
 120 
Huntingdon, P., Pollitt, C., 2005. Nutrition and the equine foot. In: Pagan, J.D. (Ed.), 121 
Advances in Equine Nutrition. III, Nottingham University Press, Nottingham, pp. 122 
6 
 
23–36. 123 
 124 
Kainer, R.A., 1987. Functional anatomy of equine locomotor organs. In: Stashak, T. 125 
(Ed.), Adams’ Lameness in Horses, Lea & Febiger, Philadelphia, p. 5. 126 
 127 
Parks, A.H., 2008. Hoof avulsions. Equine Veterinary Education 20, 411–413. 128 
 129 
Reilly, J.D., Cottrell, D.F., Martin, R.J., Cuddeford, D.J., 1998. Effect of supplementary 130 
dietry biotin on hoof growth and hoof growth rate in ponies: A controlled trial. 131 
Equine Veterinary Journal, Supplement 26, 51–57. 132 
 133 
Smallwood, J.E., Albright, S.M., Metcalf, M.R., Thrall, D.E., Harrington, B.D., 1989. A 134 
xeroradiographic study of the developing equine foredigit and 135 
metacarpophalangeal region from birth to six months of age. Veterinary Radiology 136 
30, 98–110. 137 
 138 
